Diversity of β-lactam resistance mechanisms in cystic fibrosis isolates of Pseudomonas aeruginosa: a French multicentre study.
To investigate the resistance mechanisms of β-lactam-resistant Pseudomonas aeruginosa isolated from cystic fibrosis (CF) patients in France. Two-hundred-and-four P. aeruginosa CF isolates were collected in 10 French university hospitals in 2007. Their susceptibility to 14 antibiotics and their resistance mechanisms to β-lactams were investigated. Their β-lactamase contents were characterized by isoelectric focusing, PCR and enzymatic assays. Expression levels of efflux pumps and the intrinsic β-lactamase AmpC were quantified by reverse transcription real-time quantitative PCR. Genotyping was performed using multiple-locus variable number of tandem repeats analysis (MLVA). The oprD genes were sequenced and compared with those of reference P. aeruginosa strains. To assess deficient OprD production, western blotting experiments were carried out on outer membrane preparations. MLVA typing discriminated 131 genotypes and 47 clusters. One-hundred-and-twenty-four isolates (60.8%) displayed a susceptible phenotype to β-lactams according to EUCAST breakpoints. In the 80 remaining isolates, resistance to β-lactams resulted from derepression of intrinsic cephalosporinase AmpC (61.3%) and/or acquisition of secondary β-lactamases (13.8%). Efflux pumps were up-regulated in 88.8% of isolates and porin OprD was lost in 53.8% of isolates due to frameshifting or nonsense mutations in the oprD gene. β-Lactam resistance rates are quite high in CF strains of P. aeruginosa isolated in France and not really different from those reported for nosocomial strains. Development of β-lactam resistance is correlated with patient age. It results from intrinsic mechanisms sequentially accumulated by bacteria isolated from patients who have undergone repeated courses of chemotherapy.